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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic charge image 
developing toner having such characteristics that it is environmentally 
friendly and that it can form high-quality images in electrostatic charge 
image developing devices with a wide range of the process speed from 
low to high. 

SOLUTION: In the electrostatic charge image developing toner having a 
binder resin and an electrification controlling agent as the essential 
components, the binder resin consists of a polyester resin obtained by 
the reaction of (A) polybasic acids of two or more valances or the like 
and (B) aliphatic diols (excluding compounds having a bisphenol-A 
structure) as the main components. The electrification controlling agent 
is a polyamine compound having the portion expressed by general formula 
(II) as the repeating unit. In formula, each of R3 to RIO represents a 
hydrogen atom or the like and R1 1 is a 2-1 5C alkylene group or the like. 
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If, rWEP-5j , rWEP^ej (J'J.± B3p:;6S)li 
(ft) ) ^**^^r^b^^-&o 

[0 0 4 11 flSa»^r;i'=i-;l'ffc^!»«:±fiK^<!:i--l.ft 
ffl^Jli, /^'7 7-f >, ^tU^-fV, 7 -f -y ->-v- h n V* 

«:±^»-i:i-*fiifi?iiJ(±, 1?iJx.(f, r^-U> 4 2 
40 5J , rJ^-';> 5 5 0J (J':JL± ^hn^'fh 

(ft)), rNPS-9 2 10.J, r>'^'7a--'U5 0 7 
OJ (iil± B2p:*Stlit (ft) ) ^A^^tfbfLiSo 

(0 0 4 21 ii5«ifli»JKJ^X7^;ufi:^ti^(,>(±3&fl:^itT 
;u a - ;vffc-&!^ ^ ±fiS:^ t -f ^ j^fflSJ UiJ i,^ T , Si * 75»' 
6 5' C--13 0" C60^HiZi5^<)<034«, iBt'^7-t-y 

(0 0 4 31 «IMaiJ»imi*-efflv^T<ja^-g-*5*TfflV/» 
TtB:<, /<^' vr-#r)!St;WLTfft L< liO. 3~ 
1 5*sS6, !|fU»t L<lil-5M*S6^*$-ti:-i>-l 
50 tUi I) A»'S:3elF'f7-ty H4Sfe**^#c,tL*o 0. 3 



13 

[0 0 4 41 ^f^mi~iiifi>m^mtm.it^v-t-ti. 

ho 

(0 0 4 51 ^^m<r)f^'^m^m^mY-t-\t. ^^<n 
Si it* j* J: rffiii) -c -fliw S!i it «- ■tR o -r ?# ^ 

»7>*T'§4o taJx-Jf/N'-f =iffmililJW^J. -ii-ll 

y V > i^gia L T t J; < . i i: iSiglST-jggirS^ 
[0 0 4 61 ±SeiR^!K»Sr2 3^n-;u, 3*o-;u, tti 

^:l'»35^ jl*8 0- 1 8 0* C-C3 OU'— 2^H-C* 

[0 0 4 71 tfc. 'ji-^iziZ'Cx. mmnm-nifh 

T?«±i5:V»AV V- h-fUy if /Oly^y -f'-^iZ X 

(0 0 4 81 ^v>-C, r h n 

«c^l&5?=BI, iS^i^v y h 5 ^l', * > 5' - V i y 

(0 0 4 91 ^mi^fSiafSffl h:>--«r^«-r**l?-<0#: 
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[0 0 5 01 C<^t*ULT{i'bi^;^^»^m£mfS 

70 (0 0 5 11 ■t'-Ci) . lE^S h :^-<7)^'^-^35?pJ i: LTftf ig 
AEROSIL;RA2 0 0HS, RA2 0 0H (B:*: 

ro^Dv^u im ] 

WACKER ;H2050. H3050, HVK215 

0 ['J yiJ-^y <i} )UX (m ) , 

CABOSIL :TG820F + / h • X^v^r 

(0 0 5 21 tfc. mt^9>tLXlim.7i^'&.i^l — K 

T-*)-r>r <t < . tif^ii-i^y^^x'm.mi&m.LfzmyK 

8 0 5 i^fy^ m) } . mt^i'> P2 5[B^T 

(0 0 5 31 zixh(r)9mm<r>n'f-%it^ . siimtmfs 

l±, St'5.¥i*;t£T-S<75 2«IJ-Jl±*fiffflL-c<> J;v^o i 
r. ji#0. 0 5-5**%. »t L.<<±0. 1-3* 

(0 0 5 41 :$:§%m<r>mm.mm^im h-r- i-nz^m 

i^mx-^ho ¥14;eS(i-fi3:fi<)tC(i 1 0 - 5 0 0 A. mT- 
iSS?mSM«S:enS'J1--&7'<:i<)t-l4 3 0- 1 0 0 

[0 0 5 5] ttz^ ^itih<D^rMt:^miri>='-7--< 
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15 



16 



'J ;u .-K 'J + - ;u WSt^TJM? ffl T- §1 -5, o ^ a o f T- 4) . 
nr^Jt L-C7a.-7 ^i>y,m-7V^^9 -< Vim 

Gpc^a:mv- (#0 ^ HL 
mv- Si T s K 

H-H 
TSK 

igg : 0. 5K*% 

jiEiS : 1 . 0 m 1 /m i n 

f*«oat*ft±<^?«i£;^>«b#aiL/j. KiBli^ J I S K6 

9 0 1 (C, T gl± J I S K7 1 2 Hzmcm^LfZo 30 

9 ( (m ^*M{^BfSi<7)CFT-5 0 GO ^ffl*'^ 

f;^ b vifMWi c m2 , •> > ^^iE::^ 0. 9 8MP 

a, V^tL^lmm. -f TtS 1 m m , ifi^M^SjaS 5 
0* C, ^iSiiae' C/m i n. W^mMil. 5 
*f=fr-^ToyL-o T 1 0S(4^i^fi}faiLf^iaBl=T^l'*^ 
-^lCJ:i.ifi«-S.JSffi^<7)iteS*n OS p o i s e<7) 

10 0 5 8] («fls (1) : il«t»c.-K';iXT-;K?)^ 

• xuv^-;!^®^ : 6 6 4fi»sp 

. jcf-p^r'; : 5 4iftSC 

. f u V >; 3 - : 15 2 *fiS|5 

• ;T.7j-^>^;Ui'''; : 1 5 0 fiiSP 
±ie*t*^-*^g«^S, a>T'>-^-, zaSftSr-t-y h L/C 

2 y h;naop7-7:^3icAfL. s^^'^^^bET, 4 

J: •5 4fiKLfc7k=S:^*L^*f<b. 2 4 0' CCT15B# 

l^■.^^^f L/co s/ir-<±ASTM e 2 s -5 i rurni: 50 



(4 h-^-ftfiU*tLr 15-7 0£fi%*«^w>o 

[0 0 5 6] ^ ^:^-li*•v 'J r tjft# 

[0 0 5 71 

f h7tK0 7 7> (THE) icx*tl 2^|yi*5cfiL/;: 
4- ilg j§ U -C <b ir/c T H F orig14«:i5-<0^?-fi * M 

(GPC) ft«rfflv^ ^gm-i^'; x^uvtcj: 0 

C-8 1 2 0GPC 
Guardcolumn Super 

-GEL S u p e r HM-M aSig 



-SlfefL^tcj: tjilBFL. Ifcft***! 0 5* CtcJtL/:^ 

Mn:3600^Mw:7830 T-* o /Co T 1 0 ' : 
115* ^46: 6. 8, DSC}M5eiSU±5»t-5)T 
g : 5 8. 2' CT-$>o/:o 

[0 0 5 9] mm (2) : tem^c'J^'jj^xT^^KT)-^ 

• -f u 7 : 6 6 4 KSSP 

• e U > r 3 - ;u : 1 5 2 tSSr> 

• ->^' n^:i|f-<j-> v> y -^W : 1 4 5»4Sr> 

• n-^U : 15 0Sfia5 

2 y h ;naoD77X3irxtL, s^*'x^giiTs 4 

»l:Sr><OT h7r^;u^5'^^- h«:>S*PL, iiJi7l<.*iS-&t; 
J: t)^«:L/:7K«:^*L't**«b, 2 0 0" CtCT2 0^ 
ra*ST-jS:iL-S-*/Co -tO^Jl^^Cj^jELSmmH gT-s: 
IS^^a^TL/:o SlStiASTM E28-517(-i$L 
'Slfe'fL^.l-J: "JilSf L. lfc<L^.;5*8 0* C(C3t L/^-B^S 

n : 1 8 7 0, Mw : 4 4 1 OT^o/To T 1 0' : 9 
2* C. ^<ffi: 6. 8, DSCffll^^tCfcJt'&Tg : 4 
7. 3* CT-^bo/Co 

[0 0 6 01 («fl& (3) : J^Xx;u«)!t<0^ 
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17 

«) 

• 7-1^-7 9 )\^^ \ 4 9 SMa> 

■ P > U n - ;u : 7 5 ftSSC 

.ilf^n>N-6 9 5 (:^a^Y >^ft^X«StD°p. 
7i/-;u/^'7-y ^xWfli) :i2. 6» 

v;ujixr-;u) : 1 SfiftSP ^0 

^jSLLfzi^imi:\^^£i)^h. 2 4 0' C(lT10B#Ffl# 
E'CRCc^^-tir^'sro -eof^Jfll^jci^ff L 3 0 mmH g T-glJS 
^Scff L^tzo ]S:i£(iASTM E 2 8 - 5 1 7 Ui£ 

ifcfLftuj: »)iaa^L. ifcfL^T^n o 5- c\zm\^fznii 

3, 200>Mw 1212, 400. THF^i^^tO. 
8%. T 1 05 : 1 1 2' C. K« : 2. 3. Tg : 5 20 

4. 1' c-eabo/co 

[0 0 6 1 ] (Wfli (4) :^«;j^»;jix7^;i.«flio^ 
^) 

• r V ^ : 6 6 4 SgSB 

. ;f^3^/^>^;^r'; =i-;u : i 2 OSiSP 
. u > V =r ^i- : 1 5 0 fiiSTi 
. -/n e U > 'j : 6 1 miSP 

■j-lfi^nvBSO (-kE^^>^it^TMn. ^^-^ 

' ii-V=L-7^\ 2 OMST^ -^^^ 

2 U *y h^H3on'7^xr7tcX:lt. M^^^x^SKT. 4 

^fiS:L;::7Ktl^*L^7:>^'b. 2 4 O' Ctc-C 1 2B#Ffl# 
ET-RU^^-tir/Co -ecof&jil^^ki^ff L3 OmmH g-ejg:;£ 
Sr^ff L;^Co RSJiASTM E 2 8-5 1 7iciti:^ 
|fcfL'?,t::i >5i&Sr^L. 6 5" CWMV.fznK 

fD^$?-TL/wo IfibtL/c^J^V J^Xx;u«fliii. Mn : 

6, 6 5 0 . Mw : 6 3 4, 7 0 0. THF/Fi§5J-0. 
9%. T10S:177" C. Kffi:9. 3, Tg:6 40 

7. 2' CT'*>o/io 

[0 0 6 2 1 («Si (5) ;53^iK:K»J J^;'^x><7)^;a) 

. xi^'7^^;uK: 6 6 4fil:ffi 

. : 1 5 OftSSP 

. r<y ^ )\, y y) n-^u : 1 6 6 SI: SB 

. h t; ^ ^n-;i/yD/\"> : 8 OiSSC 

2 »J y h^H2gop7^:^3UA3h,. S^^':^^SScT. 4 

J:»)±^L/c7KS:l&:*t^7i>''b. 2 4 0* CtZT10P# 50 
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FamE-eKE&^-^^Co -eof^Jd^XiKEL 5 mmH gT-S 
U-rScff t^^o S:)t-(iASTM E 2 8 - 5 1 7 
'5»$fc<L^.U<t OilBFL. tfcfL«?.7&' 1 2 0 • CiiitL/;:B# 

n:4320> Mw 1221000. TIO^: 135 
• C. SSffi(i3. 3. DSCiill«ftl^J:^T g(i6 0. 
2' CX'i>'ofZo 

10 0 6 31 («fli (6) : J^X7^;i.«flg<7)^ 

. xb7 ^ ji^BS : 6 6 4Sl:ffi 

. ji^ b>t/'jr7-;u: 120 £»Sr> 

• :KU+^v"7^nk:U>- (2. 2) -2. 

(4 - e KD^t-v V jt.^;u) -7'c7/N"> : 6 8 SSfilHi 

• h 'J p(^n-;l'-/n/N'> : S OfifiST^ 

2 »; •/ b ^H2gop-7^xntiA^t. ^^^^Ki3^^T^ 4 

X.^^fiSLLfzit^imi:\^tf:i)^h. 2 4 0* ClCT10B$ 
FBl#ET-JS:^&$-<i:/::o ^ cO {t/S';^® E U 5 m m H g SI 
lS^«!tf L^Jo S:)i:^«iASTM E 2 8-5 1 7 umi: 
^tfclL^J^J: m.it^^ii^l 2 0* CUiiL;t:Bf 

n:4200. Mw: 192200. TIO^: 132 

• C.mm\tl, 9. DSC?P.!lS?i(-J:^T giie 2. 

3* ce^ofco 

[0 0 6 4 1 (S^MifllSl (A) : T \ >it^^m(0 
^f&) ilvE<t*P«. }aSt|-> Dean StarkbT 
•y'/S.J>W4^^a«rlXi9#«t^cSfi:l 'J / h;!^^^^^^ 
7 v7.rru. teTKt:^^ v> 100g>^^/-^^15 

0 g*tt^^.^;t:^^:. ffl:f4^L^7!i^'brtSl*??r 8 ot^-eio 

^L. raiSRSraiif too. 1, 6-v^^on^^^f> 

1 7 5 g*iST-r'5>o iST$?-Tfi:3Eti4^FBl«f4^^^^ 
LS/c^^l^TLTtio aL^/-;U9 0 g^S*U/:: 
fx. :!EU9 8%=Sf14v-5^'9 2 g*IBi^:t>7K2 0 0 g 

i,zmmi^fzmmi:twx.r. 9 ot:-cmr«i*fpjg:)S«:ff 

1 ot:'e3^r0iKt^tT^'';r ^>it^"^&«:i 6 9 g^# 
;^^o (it^-Si 4 8-- 1 5 or) • 

h U 7;w^ng^gS:h b ^ i^irtU^fzmM ( 5 

mM) {zmm^^^ GPcaicj:*9Tia^<*uT5^?-» 

GPC^S:mv- (ft) SS DP-8 0 2 0, CO- 
8 0 2 0, RI- 8 0 2 0. UV-8 0 2 0. AS-8 
020, SC-8020 

:^7A:shodex GPC HFIP-LG + HF 
IP-806+HFIP-805 (8 mmX 3 0c 

m) 

m& : 0, 5K1:% 

iliS : 1 . 0 m I /m i n 
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^fii^fflflSm^fl- : ^'') ^ 9 i") I — h ( s h o 1 1 

dex STANDARD M-75) 
li¥l*?^^l:M n (i 2 1 , 10 0, 3 
S, 5 0 OX'f)^tZo 

[0 0 6 5] wm 1 

(KfH) T 1 05, T g> ft^ftSOfFffl 

• »i3t ( 3 ) : 9 7 S*SC 

• * ;u o / < 7 y X 1 -^l^ (ftniS#tf ) : 3 M.iU 

• mm (3) : 9 5fiS8r> 

• ^nmnm (a) : 2si:r> 

#«¥**J*S:^S 10. 3 m<0i&ft:«:f#7to 

(^fl-3) 

• «8i ( 3 ) : 9 5 SSSC 20 

• *;w±'t'/N'7 -y ^'X l-§-i& (lljnMi^tf) :3fil:SC 
.Hf>hn>-N-0 4 Kb^Sii, ^rn->> 

±?E*t*;|-«r's > •> i 5 ^-i^- -c-rft^ 2 ifiit^^f 

0. 0^m<7)f^#:$rt#>to ilES^^M- 1 
-StCOV^T, TIQS, Tg, »#tt«rffFffiLfc„ T 
lO'Jl, ±fE:^iSUJ: l^ail^UTto Tg«±, DSCiM 

(fSffttifffi) 1 0 0 CCOt:-*-U 1 0 gC0K5pi-S: iO 
AtL, 4 5*Ct--f*iaL/c!PfWSl*l-C-2 4B#Pa©§LJt 

[0 0 6 6] 
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T 1 05(13) 








1 08. 7 


53. 9 


A 




1 08. 5 


5.7. 1 


O 




10 2. 6 


48, 2 


X 



(0 0 6 71 •StW2li, i:it«JLT, T 1 05 

lHHmtX'. Tg75f$5j3"C±#L7t:o tfz. -fSffltt 

A<if-e*)-a;^Co cii.u*tL, iitf43i±, mm titn^ 
X. T 1 O'A^^et;, Tg7j*«5j5lCfi:TLfco i/w, 

;5.^1|:$llW?iiJ (A) iffi^'i>t. fi£5feco=S=^ftIJiiH13<J?rffl 
(/^f-^l&tit-^T, T 1 OS^r^ftg-tl:^^ t4'<, T 

[0 0 6 81 ^MCT 1 - 7 Rl>'Jt*Kt?!l 1 - 4 

• #se ( 1 ) : 9 1 

■y^ v 11^X4 6 0 --K-y h • X^^v-V^I'-r -f 

• ^^fw^j (A) : iaft6r> 

• 7 y 5' X 

• )Ui-/<'7 y X 1 -i-!^ : 3 

±.|£*f^ * >■ •> ji ;u 5 ^ - -Cr£^ L . 2 ttiS,J$1tT- 

•ft:ai¥*SjS^-S 1 0 . 3 /um<0 b:>--)F.ft:«r?#^^o tt-i 
nfc h^-iS^l 0 OS*SEi: •>>; *RA2 0 OHS 
(TJ^nv;w (#) ) 0. sfiftSf =Sr->> ->^^^ ^ ^"^ 
-•CiS-g-iOlt, S$>/»7j^«t«-L-C, hif- (1) i^fzo 

mm~Lx. ^2<r)Wi^i.zx hi-- 2 - 7 mmm2-~ 
7) , hi—&-ii (it^mi-^) tm^o 

[0 0 6 91 
[«2l 



-11- 



(12) #Pg2 002-236393 





mm 










as 

(urn) 




USSPJi 


90 


BP460 

c 
D 




(A) 2 


RA200HS 
0.3 


10.3 


^T^-1 




88 


BP460 
5 


5 


(A) 2 


HVK2150 
1 


10.2 


h:^-2 


mmm3 


mms 

90 


BP46a 

c 

D 


o 
J 




RA200HS 
0 3 


10,1 


S^~3 




36 
54 


BP46G 
5 


3 


(A) 2 


RA200H$ 
0.3 


10.1 


K3^-4 




36.4 
54.6 


yellow HG 
4 


3 


(A) 2 


RA200HS 
0.3 


10.2 


^^-5 


mmme 


«8S2 
36.4 

fflai4 

54.6 


KET BLUE 
4 


3 . 


(A) 2 


RA200HS 
0.3 


10.2 




mmmi 


mm2 

36.4 

®Si4 

54,6 


Magenta R 
4 


3 


^mmmm 

CA) 2 


RA200HS 
0.3 


10.2 






54 


8P460 
5 


3 


N-04 
2 


RA200HS 
0.3 


10 






49812 

oD 

^814 
54 


BP460 
5 


3 


TP-415 
2 


RA200HS 
0.3 


10.1 














36.4 

mssA 

54.6 


yellow HG 
4 


3 


TP-415 
2 


RA200HS 
0.3 


10.2 


10 




^as6 

90 


BP460 
5 


3 


N-04 
2 


RA200HS 
0.3 


10.4 


11 



BP460 : 

N-04 : TjtV h-DVN-04(:?l-UX:y h<b^(«fe» 

TP-415: («±Sfb^(^)) 

RA200HS : (.B:$^TXOVM 

HVK2150 : (i75'J7':>'b-(tt)) 

yellow HG : T0NE8 YELLOW HG(i75'JT^N(t*)) 

KET BLUE : KET BLUE 111 QXB^^^y^^t^TM 

Magenta R : Fastogen Super Magenta R (:!«cB*-l'^=F^^t^XSg C^)) 

(0 0 7 0J (fF(ffi2) T 1 05. T g, S« • 

h^-1-1 lOT 1 05. T ei±fS.i3m~it-^xm 

[0 0 7 11 
1^3] 
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T 1 0S cr) 


T9 (t:) 




1 1 o 


6 1.3 




1 08. 4 


57. 3 




1 1 9. 1 


62. 8 




1 1 4. 8 


58 




1 1 5 


58. 2 


mmme 


1 1 5. 3 


58. 4 




1 1 4. 9 


58. 1 




1 07. 7 


49 




^ ^ A. A 


54. 3 




113-9 


54. 1 




1 1 8. 5 


57. 7 



[0 0 7 21 m^y-ty htttg 
HTiE«[¥*i5fciiitUt:A4iKlC«S2 cm, :R$2 0cm 
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4 (C^-to 

-j^A, 8 10) i—'&(r>s.t)X'9&i')Uiff.zik. —^-n 
|6l;&>'9-3c<ojiK-efiJ»l$-*/wo fiJJ8l5e«®K«±'>:^-e 

10 i'^xilf?;iSSttRD- 9 1 8 UTiil^ELTtio 

[0 0 7 3] 
[«4] 



20 



THTVS^U=i> 
U—JVm^ gSOmm 

fiSS 7 0mm 
±D— 15kg 
8 mm 

ilfiMOiSag 90mm/sec 











1 GO 


1 90 


1 1 5 




1 OO 


200 


1 05 


^mm3 


1 1 O 


2 10 


1 1 5 




1 1 O 


2 1 O 


1 1 5 


»®CT5 


1 1 o 


2 1 O 


1 1 5 




1 1 o 


2 1 O 


1 1 5 




1 1 o 


2 1 O 


1 1 5 


\mm^ 


1 1 0 


2 1 0 


1 1 5 




1 1 o 


200 


1 1 5 




1 1 o 


. 200 


1 \ 5 




1 20 


2 1 O 


1 25 



[0 0 7 4] b:h-4--7fi. h -f- 9 - 1 0 t tfcScL 



50 



1 0 0 7 5 1 mm 3 ) 

r : 9 7ffi 

1 0 0 c c '1-''; W>.-Kh;utIv^tL. 3 0 0 r p 
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(0 0 7 6] 

. m^(uc/g) 



25 





3min 


lOmin 


30min 


SOmin 




11.2 


14.2 


15.1 


15.4 




12.8 


15 


16.2 


16 




9.3 


13.6 


14.5 


14.2 




10.5 


12.8 


14 


14.2 


h:!— 5 


17.4 


19.9 


19.5 


18.3 




15.5 


18.2 


18.5 


18.3 




17.1 


19.4 


19.5 


18.8 




6.7 


11.4 


13.4 


13.6 




1.5 


2.7 


2.5 


2 




5.8 


9.7 


10.3 


9.8 


h:^-12 


7 


11.9 


14 


13.7 



10 0 7 7J m'€fsimmAii^mLfzh-f--i±^m.<r>^ 

10 0 7 8] (S^<ffi4) ^^4^* 

jt^)l-y<) 3->#)j&r'«ES.L^w7i7-f 
7 : 9 795 
hi-- : sm 

$r 1 0 0 c c --t^ rfu tf u > ;K h ;u {z\^^ix, ;u 5 ;u 
■r-3^1tr#L;t:3Sft?PJ^=^V*7 5 ^-nvlliE-S PA 

[0 0 7 9] 

me] 
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* [0 0 8 0] ^■^mmMAmmLtzh-f'-iim^'^fiSL 

[00 8 1] (»<i5) iSaillj. h-^-Ofe 
f.^ .<^*tlL«=TP-415t<7>itlS?) 

10) (cov^-CfeOitttrffo^^Jo h-^--4(±, h 

70 [0 0 8 2] (fFfflfi6) ^i'?(r)mxm{^mi:mmL. 

^ 1- u r : ^ / p« ^ •> 'J 3 - 7 i 7 'f h # -v 'j 
r 

: 3% 

^mmi : 1 k g 

hth- 4. 8, 9* 1 055-ii§i;3 gtt«&L, Wg<Ob 

20 [0 0 8 3] 
[^7] 





Q/M 




hTh-1 


18. 25 


0.64 


1-^-2 


19.07 


0.77 




19.25 


0.68 




19. 52 


0.55 




37.4 


0.51 




34.2 


0. 44 


7 


38.1 


0, 48 


h:t— 8 


18.21 


6.25 




3.4 


1.86 


h:f-10 


8.5 


1.99 




17. 78 


4.75 
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